are unit vectors, and the coordinates r, z are normalized with respect to the port radius.
However, at the boundary r = 1, this solution exhibits a component of flow parallel to the surface. It seems that a better approximation, more consistent with the burning process, should satisfy the condition that the velocity is normal to the surface. Vorticity is produced at the boundary and transported along streamlines; the field is rotational. A solution meeting these conditions may be determined without difficulty. For a reason that is given below, the damping of waves due to the convection of wave energy by the mean flow is greater for this case than when the average flow is assumed to be irrotational. A quantitative comparison of the two possibilities for the first 17 modes in a cylindrical chamber is shown in Tables 1 and 2 The boundary conditions are specified on the velocity, or Mach number,
with if; so defined that There are other solutions for f proportional to if;, but they do not satisfy the boundary conditions proposed here. Even this solution evidently is not unique, but only for the case n = 0 is the radial flow nonzero everywhere in the chamber, except on the axis. Thus, for example, if n = 1, My = 0 on r = f; and all of the flow from the boundary is contained in the annulus f < r :::; 1. For r < t My > 0, and M. > 0 for 0:::; r < t; but M. < 0 for t < r < l Hence, about the axis, there is a region for any n ;;e 0 in which the vorticity is not determined by the boundary conditions assumed. On physical grounds, then, the correct solution is that for n = 0, 
The pressure distribution is computed from the momentum equation When oscillations of pressure are induced in a rocket chamber, the rate at which they decay or grow is affected significantly by the presence of the mean flow. There are two reasons for this: 1) the interactions between the fluctuating velocity and the mean flow are such as to cause extra work to be done on or by the waves; and 2) there is gross transport of energy by the average flow. Fortunately, calculations are simplified by the coincidence that the two effects turn out to be equal. The net influence is comparable to that of the primary driving provided by the burning process, and, hence, cannot be neglected in a calculation of stability. 
But the second integrand vanishes because 'V1/ is normal to 'V1/ X 'V X M, and
Consequently, the very simple result for A, is true for both rotational and irrotational mean flow.
With the expressions for M already given, the surface integrals in the formula for A, are performed easily. One finds that (A,)pot for potential mean flow and (A,)rot for rotational mean flow can be put in the forms valid for all l, m,n,
The numerator of 13 has been calculated numerically, and the values of 13 for a few values of m, n are shown in Table 3 . Finally, the corresponding values of A" for both potential and rotational mean flowfields, are shown in Tables 1 and 2 . In all modes, the damping associated with rotational mean flow is greater than that for potential flow. The most interesting results, however, are those for l = 0 modes not exhibiting axial vibrations. If the mean flow is assumed to be a potential flow, then A, is never positive. The waves are, in fact, driven by the mean flow for m ,t. 0 and all values of n; but in rotational flow, the waves are driven only if n = O.
The reason that the damping is greater for rotational flow is explained conveniently in terms of the convection of wave energy (proportional to 1/ 2 ) through the exit plane. Convection of energy in at the burning surface is the same for the two flowfields; it appears in the term -mN(l -m12) in A,. When the axial speed is forced to be zero at the burning surface, its value near the axis is greatly increased. Compared to potential flow, the speed is 11'/2 greater on the axis. Thus, the rate at which energy is transported out of the chamber is increased, evidently enough to exceed the reduction in axial convection near the burning surface.
Of course, one can assess the stability of the waves only by considering all contributions to the attenuation. In particular, the response of the burning surface to fluctuations in pressure leads to a term which is proportional also to Mb and thus combines directly with A,.l If Ac is increased, then the surface response, generally expressed as an admittance function, must be greater if the waves are to be maintained. Put another way, for a given propellant, and, hence, for a particular admittance function, the tendency for unstable oscillations appears to be greater if the mean flow is assumed to be irrotational.
The actual flowfield, as a result of turbulence, for example, probably lies somewhere between the rotational and irrotational cases. Thus, the results given here may be regarded perhaps as upper and lower bounds on Ac.
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